A similar study in Sweden about a non-ferrous smelter also found excess mortality from lung cancer, but the association disappeared when those occupationally exposed were excluded.9 Greaves et all' found no excessive lung cancer among people living near 10 different non-ferrous smelters in five western states compared with control cancers. Currently, there is no explanation for this disagreement, but one hypothesis is that the deposition pattern of arsenic-associated particles is very close to the smelter stack or point source of pollution; it is possible that exposure to arsenic has not been widespread."
Epidemiological research over the past few decades has shown an association between lung cancer and occupational exposure to arsenic. '-6 Several studies have extended these observations to evaluate the risk of lung cancer in the community from environmental exposure to arsenic but have not found consistent results.7-'0 Blot and Fraumeni7 found an association of lung cancer in counties in which non-ferrous smelters (primarily copper) were located. Matanoski et al8 found increased mortality from lung cancer in a population near a pesticide factory manufacturing various arsenical pesticides in Baltimore after excluding those who were occupationally exposed.
A similar study in Sweden about a non-ferrous smelter also found excess mortality from lung cancer, but the association disappeared when those occupationally exposed were excluded. 9 Greaves et all' found no excessive lung cancer among people living near 10 different non-ferrous smelters in five western states compared with control cancers. Currently, there is no explanation for this disagreement, but one hypothesis is that the deposition pattern of arsenic-associated particles is very close to the smelter stack or point source of pollution; it is possible that exposure to arsenic has not been widespread. " Since the previous studies were limited by small numbers of study subjects and short periods of The selection of controls was based on two premises: firstly, information on controls had been reported and stored in the same manner as that for cases to prevent selection bias, and, secondly, the control cancers were not linked to arsenic as a causative agent.
The smelter is in the southwest section of El Paso bordered by the Rio Grande River to the south, the Franklin Mountains to the east (between the smelter and El Paso city), and foothills to the north. The El Paso smelter processes primarily lead and copper ores, but a zinc plant was added in 1948. Reconstruction of the smelter including environmental controls was undertaken in 1977. Smeltertown, which was a community adjacent to the smelter, was closed in the mid-1970s because of excessive lead absorption among children living 1-2 km from the smelter. '4 Only one patient with lung cancer had a Smeltertown address for the period of the study.
The data were tested by the Mantel-Haenszel Chi-square procedure for an association between distance from the smelter and type of cancer. ' " The relative risk (odds ratio) was computed and confidence limits were determined. The distance rings 0-1-99 km and 2-20 km were retested as the closer ring was increased in 2-km increments. The stepwise increase in the radius of the ring closer to the smelter increased the possibility of detecting a difference between case and control cancers. This technique computes the expected frequency of cases based on the control distribution in concentric circles from a point source. ' There was no association between lung cancer and distance from the smelter when controlling for race, or when analysing non-white or Spanish surnames singly or in combination. There were also no associations based on the three age groups analysed, nor for sex.
Conclusions
No association was found between lung cancer and distance from the El Paso smelter compared with control cancers for the period 1944-73 for 575 cases and 1490 controls. The same methods were used as in the previous study of 10 smelters in five western states.'0 Problems inherent in using these methods include: (1) addresses used for plotting were addresses at the time of diagnosis, thus previous residence over the 20-30 year latency period for environmental carcinogenesis was not known for either cases or controls; (2) migration rates into and out of the 20-km radius were not known; and (3) measures of environmental exposure were not obtained over the years of the study.
Patterns of migration and population were similar for cases and controls, as in our previous study. '" Polissar'6 has presented data that migration patterns could affect cases and controls similarly when comparing disease rates in geographical studies in the United States. Ambient air levels of arsenic were recorded by the El Paso City-County Health Department from 1972 to 1979 at a site near the smelter. '7 The number of quarters having levels (arithmetical quarterly mean) in the following ranges were: 0-0-5,ug/m3 = 15; 0-5-1 ,ug/m3 = 9;
1-1*5 Lg/m3 = 4; and > 1-5 ,g/m3 = 2.'7 Landrigan and Baker'3 have shown that atmospheric concentrations of arsenic decrease logarithmically with distance at several smelters including El Paso. They also found that arsenic declined from a high of 2 5
,ug/m3 at the smelter property line to background levels less than 0-05 ,ug/m3 at a distance of 3-5 km from the smelter (six-month mean in 1972).'3 Blood lead concentrations were also shown to decline in the local denizens with distance from the smelter. Landrigan and Baker also found raised concentration of urine arsenic in children aged 1-5 in 10 of 11 communities with copper smelters compared with Lung cancer mortality among residents living near the El Paso smelter control communities in a nationwide study. The annual windrose pattern at the smelter predominates from north-south and west-east, which could carry pollutants to more populated areas.'3 Arsenic may not be dispersed very far from a smelter-emitting source. Ball"l found that at a smel-L,r of similar age to that at El Paso soil samples analysed for arsenic were high within 2 km but dropped dramatically to background levels 5 to 10 km away.
The confounding factors of occupation and smoking were not controlled because of lack of access to this information. Controlling for these, however, would probably decrease the strength of an association between place of residence and lung cancer.
In summary, these results, along with the previous smelter study, do not support the hypothesis that community arsenical air pollution in counties with non-ferrous smelters is responsible for high lung cancer SMRs. 
